This study analyzes the behaviour of property price in Malaysia by examining factors influencing the residential property prices. It aims to determine whether property prices hike in Malaysia can be explained by the fundamental factors or it is due to other unexplained factors, such as speculation. Findings from the study reveal that most of the factors did have significant influence on property price. In addition, the cointegration analysis indicates that the property price and its factors are cointegrated for all property market segments across states. This implies the presence of a long run relationship between the property price and its determining factors, despite slow adjustment of property price towards equilibrium in the long run. This study concludes that the residential property price hike in Malaysia is impacted by fundamental factors and is not speculative in nature.
INTRODUCTION
Empirical research documents that property price is closely related to a set of macroeconomic factors and market-specific conditions, which are expected to influence both the demand and the supply side of the property market (Ciarlone, 2015) . Property prices in general are influenced by economic fundamentals as well as supply and demand dynamics of the local housing market. In general, property price has been showing an increasing pattern over time worldwide (Osmadi, Kamal, Hassan, & Fattah, 2015; Kamal, Hassan, Osmadi, & Fatah, 2015; Topalov, 2018) .
Literature shows that researchers use the aggregate House Price Index (HPI) to represent property price. Glindro, Subhanij, Szeto and Zhud (2011) used the HPI in their studies on factors affecting property price in Asia-Pacific economies. Similarly, studies on Malaysia also used the HPI to represent property price (Lean & Smyth, 2014; Ibrahim & Law, 2014; Zandi, Supramaniam, Aslam, & Theng, 2015; Tang & Tan, 2015) . The HPI is made available by the National Property Information Centre (NAPIC). Apart from the aggregate HPI, NAPIC also publishes four sub-indices corresponding to various types of houses, namely, Terraced Houses, Semi-Detached Houses, Detached Houses and High-Rise Houses. Among the various types of houses, terraced houses seem to be the most important type of houses since it received the dominant weight in the construction of the aggregate HPI i.e. 72.7% (Ibrahim & Law, 2014) . The phenomenon of property price hike has caught considerable attention from researchers and policy makers worldwide. Most studies focus on determining the factors contributing to the increasing pattern of the property price regardless of the economic landscapes. In doing so, researchers incorporate various possible factors based on different methods that may influence property price which include macroeconomic, demographic, industry, location and land/zoning (Ibrahim & Law, 2014; Pillaiyan, 2015; Tang & Tan, 2015; Kamal, Hassan, & Osmadi, 2016; Topalov, 2018) .
This study analyses the relationship between residential property price hike and speculation and is focusing specifically on the following objectives:
i.
To determine the significant fundamental factors influencing the residential property price hike in Malaysia for the period of 2000-2015. ii.
To examine the long run behavior of the residential property price. This includes measuring the speed of adjustment towards the equilibrium, and iii.
To conclude on the presence of speculation in the residential property market in Malaysia.
FACTORS AFFECTING PROPERTY PRICE
Several commonly cited factors affecting property price have been highlighted in previous literature like the gross domestic products (GDP) (Ciarlone, 2015; Pillaiyan, 2015) , interest rates (Ramazan, Bradley, & Bahadir, 2007; Tang & Tan, 2015) , inflation (Tsatsaronis & Zhu, 2004) , property loans growth (Ibrahim & Law, 2014; Pillaiyan, 2015) , money supply (Koivu, 2012; Pillaiyan, 2015) , stock market performance (Lean & Smyth, 2014) , population growth (Jud & Daniel, 2009; Ong, 2013) and cost of construction (Jud & Daniel, 2009) . Following past literature, GDP is measured based on real GDP, interest rates based on average lending rates, inflation according to Consumer Price Index (CPI), property loans growth based on growth rate on housing loans, money supply based on M2, stock market performance according to the stock market index (KLCI), population growth based on growth in total population and cost of construction according to the producer price index (PPI).
METHODOLOGY

Research Method
To examine the relationship between property prices and the influencing factors, this study used the time-series econometric analysis including Dynamic Ordinary Least Square (DOLS), Johansen Cointegration Test, Autoregressive Distributed Lags Long Run Estimation (ARDL) and Vector Error Correction Model (VECM).
Data Collection
This study covers a period ranges from 2000 to 2015. This study utilized quarterly data spanning from Q1 to Q4 of five house price indexes (HPI) for the national as well as the states level i.e. Aggregate HPI, Terraced HPI, Detached HPI, SemiDetached and High-Rise HPI. These data are sourced from NAPIC (www.napic.jpph.gov.my).
The data series were transformed into logarithm for consistency and standardization of measurement, obtaining linearity and reducing the problem of heteroscedasticity.
DATA ANALYSIS AND FINDINGS
Preliminary Analysis
Based on the data on the HPI, the average annual growth rates are computed to compare the rate between market segments and states in Malaysia. Table 1 shows the detail of the average annual growth in the HPI over the years (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . Based on Table 1 , the HPI (detached) recorded higher quarterly growth rate compared to other market segments. At the aggregate level, noticeable increases are recorded in Kuala Lumpur, Penang, Pahang, Terengganu and Sabah. These states also have recorded a higher quarterly average annual growth rates as compared to the national level.
Dynamic Ordinary Least Square (DOLS) Regression
This study employs DOLS regression to determine which factors are affecting property price in Malaysia, in line with the first objective of this study. The following discussion summarizes the result according to the property market segments. In conclusion, this study found that the HPI are influenced by the identified factors. However inconsistencies are reported. For example, for detached segment, GDP is found to influence the property prices in Penang, Perak, Kelantan and Sabah but not in other states. Comparing between the factors, it is observed that the cost of construction and interest rates are the dominant factors influencing residential property prices (across states and market segments). The least influencing factors are loan growth and population change. In term of states, it is found that Kelantan, Terengganu and Pahang are the least influenced by the fundamental factors. Overall, the DOLS regression results indicate that the property price in Malaysia is explained by the fundamental factors.
Aggregate segment
Johansen Cointegration Test
This study proceeds with the co-integration test to examine the presence of cointegration between the property price and the identified factors. The presence of co-integration will indicate the existence of long run relationship between property price and the identified factors. A long run relationship will eventually establish equilibrium between property price and its factors. Aggregate 2  2  2  2  2  2  2  2  Terraced  2  2  3  3  2  2  3  2  Detached  2  3  3  2  2  -3  2  Semi-D  2  2  2  2  3  3  3 Based on Table 2 , property prices and factors are co-integrated for all the property market segments, hence indicating the presence of long run relationship between property price and its determining factors. With the presence of cointegration between property price and factors, this study further analyzes the significance of the long run relationship in the following section.
ARDL Long-Run Relationship
This study employed the ARDL to determine the long run relationship between property price and its factors, in line with the second objective of this study. In conclusion, the study found that there exist a long run relationship between residential property price and the influencing factors. However, inconsistencies are reported. For example, at the semi-detached segment, interest rates influenced the property prices in Kuala Lumpur, Selangor, Penang, Perlis and Sabah but not in other states. Comparing between factors, interest rates was the most dominant factor influencing residential property prices (across states and market segments). The least influencing factors were loan growth and population change. These results enhance our earlier finding based on the DOLS regression.
Vector Error Correction Model (VECM)
The presence of a long run relationship leads to the establishment of equilibrium whereby any deviation from equilibrium will eventually converge to equilibrium and stabilize. Following this, there is a need to examine the speed of adjustment (convergence) to equilibrium. As an example, in the long run, when the property price deviates from its equilibrium, it will converge at a certain speed of adjustment to its equilibrium. For this purpose, the VECM is suitable in measuring the speed of adjustment. The speed of adjustment is represented by the error correction term (ECT) in VECM. Table 3 shows the significance of the ECT for all the property market segments. This indicates the presence of adjustment towards equilibrium. Comparatively, the detached segment has the highest rate of adjustment compared to other market segments. However, the magnitude of the adjustment was too slow. For example, for terraced, the speed was merely 1.45% (national). As a rule of thumb, the speed of adjustment ( ) must be between -2 < < 0. This finding supports the previous finding of Ibrahim and Law (2014) in which they recorded speed of adjustment of 10% (Aggregate National) and 13% (Terrace National) but no adjustment for other property market segments in their study on Malaysian property market.
Based on the ARDL and the VECM, this study concludes that despite the existence of the long run relationship between property price and its factors, convergence to equilibrium is too slow. This indicates a persistent deviation of property price from its equilibrium. This finding therefore supports Tang and Tan (2015) conclusion on the inefficiency of property market price in Malaysia.
CONCLUSION
The increasing trend of property price in Malaysia has raised the attention of many parties, be it from home buyers, investors, researchers, policy makers and economists. Factors influencing property price have been widely discussed and numerous factors have been examined by past researchers in the attempt to better understand the property market price behavior. Some common factors in the literature display consistent results whereas others are specific to particular economies and market segments. Accordingly, this study examines the factors influencing property price in Malaysia.
The findings from this study show that based on the different segments of property prices (aggregate, terraced, detached, semi-detached, high-rise) at the different states, most of the factors do have significant influence on residential property price hike. By examining the national and states level data, this study differs from the previous studies such as Pillaiyan (2015) that concludes the presence of speculation in the Malaysian property market. Pillaiyan (2015) concludedthat the property price has deviated from the economic fundamentals for the last 15 years due to insignificant influence of GDP on property price based only on the national data (aggregate). Having analyzed the national and states level data, this study hence provides rigorous information on the behavior of property price in Malaysia.
This study expands the analysis and looks into the dynamic nature of the property price by examining the long run behaviour of the price and its association with the identified factors. The co-integration analysis indicates that the property price and its factors are co-integrated for all property market segments across states, hence implying the presence of a long run relationship between the property price and its determining factors. By using the ARDL to determine the long run relationship between property price and the factors, this study found that most of the factors significantly influence property price in the long run.
This study however recorded a slow adjustment of property price towards equilibrium in the long run. This implies a persistent deviation from price equilibrium reflecting inefficiency in the residential property market in Malaysia.
The inefficiency could be attributed to the slow response in supply of housing units in responding to demand due to among others, land scarcity and preference of developers in building specific residential projects.
In conclusion, with the significant influence of factors affecting residential property prices and the presence of long run integration, this study concludes that the residential property price hike in Malaysia is supported by fundamental factors and is not speculative in nature.
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